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SUSTAINABLE TRANSPORT INDICATORS

Monika Eisenhammerova!

Summary:This article is focused on sustainable transport issues. In sustainable transport
there still exist adequation gap between observed phenomena and indicators used in
practice. The objective of this contribution is to provide an overview of indicators
that are monitored on international level by significant international organizations,
and they are also monitored on the national level. In the final section of this
contribution the obtained findings are evaluated and an impulse for further research
is submitted.
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INTRODUCTION

Sustainable transport is closely interlinked with sustainable development issue. It is
a complex and multi-layered subject. It is also understood and defined in various ways.

Schipper (1996, cited in Youssef and Tarshan, 2010) states that sustainable transport is
the transport whose users pay full social costs including costs that would be otherwise paid
for by future generations. In a similar way it is possible to understand sustainable transport as
an ability to meet the primary mobility needs of persons or goods without giving up important
human or ecology values, both today and in the future (European Commission, 2004; WHO
2004).

From a different point of view — concentrating on the social pillar of sustainability — it is
possible to define sustainable transport as a price affordable approach both to personal and to
cargo transport, transport that is fair and friendly to the environment (Bell, Delaney and
Lewis, 1997, cited in the Committee for the Conference on Integrating Sustainability into
Surface Transport Planning, 2004).

1. REVIEW OF LITERATURE

With regard to the multi-dimensional understanding of sustainable transport that
includes a number of complex relations and inputs it seems to be suitable to concentrate gross
primary data (Ciegis, Ramanauskiene and Startiene, 2009) and to utilize indicators for
decision-making processes in public administration both on the international and the national
levels and also in and for communication processes between decision makers and target
groups.

Sustainable transport indicators are currently the unification element in strategy and
tactical planning in transport policy (Gilbert et al., 2002) and they have their importance both
on the national and the regional levels (Santos, Ribeiro, 2015). From the point of view of
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planning and decision-making it is essential to work with such indicators that, according to
Tuominen, Leonardi and Rizet (2008), correspond to the defined purpose, are suitable for
decision making in transport and allow, in the decision-making processes, to take into
consideration economic, social and environmental impacts (Mikulski, 2012) and to be pro-
active (Macario, 2005, cited in Macario and Viegas, 2007).

Calderon, Pronello a Goger (2009) define sustainable transport indicators as
quantifiable variable variables symbolising the environment or transport planning, variables
that make possible the monitoring of the target value and make possible to execute its
prediction.

The creation of the above-mentioned indicators is in many cases based on practical
experience and it is not based, according to Perrels, Himanen and Lee-Gosselin (2008), on
explicit sustainable transport vision. Scientific knowledge is often ignored and indicators are
defined based on political objectives (Sager a Ravlum, 2005; Eliasson and Lundberg, 2012).

In comparison with general definitions of sustainable development indicators
sustainable transport indicators are more focused on objectives, plans or policies for achieving
sustainable transport and they represent a decision-making supporting tool. Klooz and
Schneider (2000) recommend using, with the exception of the decision-making fields,
indicators as a tool for coordination of policies, for increasing the awareness of sustainable
transport and as a tool for general public involvement.

When creating sustainable transport indicators it is essential, according to Joumard and
Gudmundsson (2010), to see the usability of such indicators as the fundamental characteristic
— they should adequately generalize the represented phenomenon and they should be easily
useable also in relations with all relevant target groups, primarily with the general public.

On the theoretical level Gilbert et al. (2002), Black (2003) or Litman (2016) deal with
the creation of sustainable transport indicators.

The focus of interest has shifted with time from a general focus on sustainable transport
to more partial topics. This is the reason why in other publications authors focus on
sustainable personal transport and indicators related to this type of transport. Litman (1999),
Hart (2006) or Holden, Linnerud and Banister (2013) deal with this topic.

The objective of this contribution is to create lists of sustainable transport indicators that
are recommended by international organizations and at the same time used in the Czech
Republic conditions.

2. METHODS AND DATA

The research has been executed with the utilization of three basic methods. These
methods are - the logical construction method, the monographic method and the document
analysis method.

In practice a number of international organizations deal with the development of
sustainable transport indicators on a world-wild scale. In Europe the major player is the
European Union.
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In the Czech Republic sustainable development and sustainable transport policies are in
accord with the European Union initiatives. Sustainable development indicators are included
in the Strategic Framework for Sustainable Development in the Czech Republic that was
approved by the Czech Republic government ruling no. 37 from November 1, 2010. This
Framework is the umbrella document for political decisions resulting from the Czech
Republic‘s membership in the European Union or in the UN. The Framework, which is
currently being updated, includes the specification of sustainable development indicators. It is
focused on five priority axes: Society, people and health; Economy and innovation; Spatial
development; Landscape, ecosystems and biodiversity; A stable and secure society. In
Priority Axis 2 one of the monitored indicators is ,, Transport intensity in transport”. The
monitoring of this indicator allows evaluating if there is any separation of the GDP
development and transport performance. In Priority Axis 3 there is indicator “Passenger
transport by public road and rail transport”. The monitoring of this indicator has a major
significance for evaluation of transport services (The Ministry of Regional Development of
the Czech Republic, 2010).

The current version of The Strategic Framework for Sustainable Development in the
Czech Republic is approached as an above state departments document with impacts to all
departments, and it focuses, as well as the Sustainable Development Strategy, on transport
outputs while at the same time it takes no notice of transport infrastructure development
issues.

The transport policy of the Czech Republic exclusively concentrates on the transport
area. Indicators that are monitored under this policy have been subjected to changes in recent
years.

3. RESULTS

Available information sources make it possible to compile a summary of areas that are
primarily monitored and evaluated with the use of indicators. A short summary of sustainable
transport indicators is presented in Table 1. (Background colouring indicates the inclusion of
the monitored area in the indicator set.). The Table is based on main international and
European initiatives — it summarizes information from the Organisation for Economic Co-
operation and Development (OECD), The United Nations organization (UN), The World
Bank Group (WBG), the European Union (EU) and The European Environment Agency
(EEA).
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Table 1 - Sustainable transport indicators

Topic Indicators

Organisation

OECD UN WBG

Rail freight transport

Road freight transport

Inland waterway freight transport

EU
(SDIs)

Pipeline transport

Coastal freight transport

. Rail container transport
Freight

EU
(EEA)

Marine container transport

transport
Number of trucks

The number of take-off in air transport

Air freight transport

Modal split of freight transport

Volume of freight transport relative to GDP

The average annual price index of transport

Rail passenger transport

Private car transport

Bus line transport

Road passenger transport

Land passenger transport
Passenger

Number of cars

transport

The number of take-off in air transport

The number of passengers in air transport

Modal split of passenger transport

GDP

Volume of passenger transport relative to

injuries

Traffic accidents in road transport, resulting in

death

Traffic accidents in road transport causing

Carbon dioxide emissions from transport

Negative

Nitrogen oxide emissions from transport

externalities

emissions

Emissions of ozone precursors and particulate

transport modes

Greenhouse gas emissions from transport by

Energy intensity according to transport modes

Exposure to traffic noise

Investment infrastructure

Expenditure on maintenance of transport

Investment into transport infrastructure

Infrastructure | The total length of railways in kilometers

Source: Author using OECD (2015); United Nations Economic Commission for Europe (2016); The
World Bank (2016); Eurostat (2016); EEA (2016)
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From the international overview it is obvious that indicators primarily deal with the
following issues: demand for transport and co-modality principle, modal split in personal
transport and related personal vehicle transport issues, negative externalities (emissions and
traffic accidents) and transport infrastructure investments. From the European Union’ s point
of view these areas are in accord with the Transport Strategy 2050 and with the White Paper
Road to a Single European Transport Area - towards a competitive and resource efficient
transport system (European Commission, 2011b). This White Paper is the fundamental
strategic document of the European Union and it defines requirements and objectives for
sustainable development in transport.

And this is the reason why The Transport Policy of the Czech Republic for 2014-2020
with forecast up to 2050 (Ministry of Transport of the Czech Republic, 2012) has as its main
objectives the shift from monitoring equal conditions as stated in the previous document
towards harmonization of conditions. Further this new transport policy focuses
on strengthening the railway and water transport under the modal split, on safety issues and
on transport development in regions.

Until year 2013 the Transport Policy for the Czech Republic 2005-2013 was in effect
(Ministry of Transport of the Czech Republic, 2005). The Transport Policy of the Czech
Republic for 2014-2020 with forecast up to 2050 (Ministry of Transport of the Czech
Republic, 2012) has replaced the above mentioned policy.

Identical or similar indicators can be found in both policies (they are presented in the
summary Table 2). Both policies however contain also indicators that are not mutually
consistent.

Table 2 - Comparison of indicators of transport policies of the Czech Republic

Indicators of Transport Policy for the Czech Republic Indicators of The Transport Policy of the Czech
2005-2013 Republic for 2014-2020 with forecast up to 2050

Number of public multimodal terminals
satisfying the AGTC parameters,
connected to regular lines of continental
multimodal transport

Number of public logistics centers

Number of km of roads with distancebased Number of km of roads with distancebased
charging charging

CO2 emissions from transport CO2 emissions from transport, in thous. tons
Share of population exposed to excess Share of population exposed to excess

noise from transport noise from transport

Number of km of road and motorway
network equipped with dynamic traffic
control

Equipment roads telematic systems to help solve the
problem of congestion

Share of public passenger transport in total

Th f i lic t rt .
e number of passengers using public transpo passenger transport performance, in %

Performance of public passenger

Traffic performance of public transport in person-km transport, in millions of person-km
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Indicators of Transport Policy for the Czech Republic
2005-2013

Indicators of The Transport Policy of the Czech
Republic for 2014-2020 with forecast up to 2050

Share of the volume of public transport
to private car transport in Prague, Brno, Ostrava and

Plzen

Share of the volume of public transport
to private car transport in cities over 100 thousand

inhabitants

Share of traffic performance of rail transport operated
under the public service on the basis
of tenders

Percentage of the volume of railway
passenger transport operated on the basis
of tenders or in open market mode

The volume of the rail transport in the total volume of
freight transport

The volume of the waterborne transport in the total
volume of freight transport

Share of the volume of the rail and
waterborne transport in the total volume
of freight transport over 300 km

The volume of the combined transport in the total
volume of freight transport

Performance of combined transport
(thousand ton-km)

Percentage of GDP used for maintenance of the road
infrastructure

Increase of funds for maintenance of the
transport infrastructure

Increase of funds for repairs and
maintenance of the road infrastructure,
in CZK mill.

Increase of funds for repairs
and maintenance of the railway
infrastructure, in CZK mill.

The ratio of completed railway corridors and the
length of motorways and expressways

Number of completed projects (km) of
the core TEN-T road network, in %

Number of completed projects (km)
of the core TEN-T railway network for
freight transport

Number of completed projects (km)
of the core TEN-T railway network for
passenger transport

Amount in CZK from public budgets to pay for
services in the public interest calculated per 1,000
passenger kilometers in public bus transport

Number of person-km per one Crown
spent from public budgets in line bus
transport in public interest

Amount in CZK from public budgets to pay for
services in the public interest calculated per 1,000
passenger-kilometers in rail transport

Number of person-km per one Crown
spent from public budgets in the railway
transport

Amount in CZK from public budgets to pay for
services in the public interest calculated per 1,000
passenger kilometers in public transport

Number of person-km per one Crown
spent from public budgets in public
transport

Use of the Cohesion Fund and the European Regional

Development Fund to finance the transport

infrastructure

Use of the Cohesion Fund and the
national envelope of “cohesion” CEF to
finance the transport infrastructure

Use of private capital to finance the
transport infrastructure

Use of private capital to finance the
transport infrastructure — number of
projects

Development of accident rate (number of
fatalities, seriously wounded)

Development of accident rate (number of
fatalities, seriously wounded)

Source: Author using Ministry of Transport of the Czech Republic (2005); Ministry of Transport of the
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Next to the indicators presented in Table 2 also other indicators were monitored under
the Transport Policy for the Czech Republic 2005-2013. Those indicators were focused on the
overall situation (e.g. expenditures for research and development), on negative externalities
(noise, emissions and traffic accidents), on public transport and its accessibility (barrier free
access) and also on infrastructure (Ministry of Transport of the Czech Republic, 2005).

Indicators mentioned exclusively in The Transport Policy of the Czech Republic for
2014-2020 with forecast up to 2050 (Ministry of Transport of the Czech Republic, 2012)
document focus on transport network modernization on mobility and on negative externalities
(Ministry of Transport of the Czech Republic, 2012).

DISCUSSION

When executing the analysis it has come to light that the researched into indicators are
in many cases defined in a very general manner. In the same manner indicators’ connection to
defined objectives is mostly very general. The reason for that is, very often, political accent in
the process of adopting external indicators (Hindls et al., 2006). In the process of creation of
these indicators any duplicities are not taken seriously and treated with due care, and some
indicators get more emphasis than other indicators (currently indicators monitoring
greenhouse gases emissions are much more frequent than any other indicators). The creation
and the selection of indicators are very dramatically limited by available data. This limitation
is translated into difficult quantification of environmental and social indicators.

CONCLUSIONS

There exist a lot of recommendations on how to create indicators and indicator sets
related to sustainable development issues. A number of international organization deal with
the creation of indicators. In the Czech Republic indicators are also subject of a lot of policies.
The objective of such indicators is to map sustainable development issues and at the same
time to fill in existing gaps in monitoring of demographic, socio-economic, economic and
environmental indicators.

Sustainable development indicators sets stress sustainable transport as one of the
important elements of sustainable development. Significant international organizations deal
with sustainable transport indicators sets creation, this effort is also realized on the Czech
Republic level. The importance of sustainable transport indicators on the national level is
even more significant since they are used for evaluation purposes in the European Union
Operational Programs. Despite that research findings and practice are not dealt with
sufficiently and in a coordinated manner in the Czech Republic. This situation thus opens
space for further research into this area both on the territory management level and on the
individual self-governing bodies level.
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